WHAT IS CLAIMED IS: 



An organic light emitting device including an emissive layer comprising an 
organometallic compound comprised of: 

a heavy transition metal that produces an^fficieAt phosphorescent emission at 
room temperature from a mixture of/metal-to-ligpnd charge transfer and iz - 7i* ligand 
states; 

at least one mono-anionic, hfedentate, carbon-coordination ligand bound to the 
heavy transition metal, wherein the at least one mono-anionic, bidentate, carbon- 
coordination ligand is substituted with at le^/st one of an electron donating 
substituent and an electron withdrawing substituent, wherein the at least one of an 
electron donating substituent and an elec/on withdrawing substituent shifts the 
emission, relative to atfun-substituted mono-anionic, bidentate, carbon- 

] i 

coordination ligand, fq either the blue, green or red region of the visible spectrum; 
and 

at least one non-mpno-anionic, bidentate, carbon-coojxlination ligand bound to the 
heavy transition metal, whereinAhe at le^sttme non-mono-anionic, bidentate, 
carbon-coordination/ ligand^ajlKes the emission to have a well defined vibronic 
structure. 



The organic 
selected froi 
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igh)? emitting device of claim ly^^rein the heavy transition metal is 
e group consistirife-oLQSf^fTPt and Au. 



71 




3. 



An organic light emitting device including an emissive layer comprising an 
organometallic compound comprised of: 
a heavy transition metal; 

at least one mono-anionic, bidei^tite, carbqfi-coordinatfon ligand bound to the 
heavy transition metal; and 

at least one non-mono-anionic, bidentate, carbon-coordination ligand bound to the 
heavy transition metal, w/erein the^ganometalliy/ompound has a chemical 
structure represented by a formula selected from the group consisting of: 




R=Ph 
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4. An organic light emitting device including an emissive layer comprising an 
organometallic compound-comprise^ of: 
a heavy transition metal; 

at least one mono-anionic, bident^te, carbon-coordination ligand bound to the 
heavy transition metal; and 

at least/one non-mono-anionic,A)identate, carbon-coordination ligand bound to the 



heavy transition metal, wherein the organometallic compound has a chemical 
structure represented by the^Lllowing formula: 




5. The organip light emitting crevice of clain^/wherein the at least one mono- 
anionic, bi&entate, darbon-co^inatjprf ligand is selected from the group consisting 



of: 
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6. The organic light emitting device of claim 1 , wherein the at least one mono 

anionic, bidentate, carbon-coordination ligand/^5 selected from the group consisting 
of: 





The organic light emitting device/of claim/1, wherein the at least one non-mono- 

\ / ' ' 

anionic, bidentat^, carbon-coonjinationyligahd is selected from the group consisting 
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wherein R, R,, R 2v R 3 , R4, R 5 , R«, R 7 Rg are, independently, hydrogen, halogen, 
alkyl or aryl. 



8. The org; 



wherein the at least one non-mono- 



is selected from the group consisting 
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9. 



An organic light emitting device including an emissive layer comprising an 
organometallic compound comprised of: 

lect( 



a heavy transition metal sejectei 
at least one mono-anio: 
heavy transition metal^ whfere. 



consisting of Os, Ir, Pt and Au; 
carbon-coordination ligand bound to the 
the at /east one mono-anionic, bidentate, carbon- 



coordination Mgand/is selected fropar the group consisting of : 



to 
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at least one non-mono-anionic, bidentate, carbon-coordination ligand bound to the 
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whdrein R, R,, R 2 ( R 3 , R,, Rs/R*, R? and R 8 are, independently, hydrogen, 
halogen, alkyl o/ aryl. 



10. The organic light emitting d$3ax£of claim 1, wherein the emissive layer further 



comprises: 

a host /Material having a lowest triplet excited state having a first decay rate of less 
than about 1 pej^second; wf^ein the organometalli^compound is present as a 
guest material dispersed in the ft^st material, Ajg<brganometallic compound having 
a lowest triplet} excited stated having a radiative decay rate of greater than about 
lxlO 5 per second and wherein the energy level of the lowest triplet excited state of 
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* 



the host material is lower than the energy leyel of the lowest triplet excited state of 
the organometallic compound. 



1 1 . The organic light emitting device of clfim 2, Ayhcprein the emissive layer further 
comprises: 

a host material having a lowest triplet excited ^tate having a first decay rate of less 
than about 1 per sedond; wherein the organometallic compound is present as a 
guest material disp< rsed in the ho/t material/the organometallic compound having 

ed state having a radiative decay rate of greater than about 
lxlO 5 per second an^ whereiivithe energv/level of the lowest triplet excited state of 
the host material is lo\ver than the energy level of the lowest triplet excited state of 
the organometallic coriipound. 



a lowest triplet exci 



12. The organic light emittin© device of claimj^wfiere^ emissive layer further ~ 



comprises: 



a host material ha^ng^lowfest tmplet excited state having a first decay rate of less 
than about 1 per second; wherein the organometallic compound is present as a 
guest material dispersed in thi host material, the organometalli^ompound having 



lxl 0 5 per second and 



wherein 



a lowest triplet excitei state hiving^a radiative decay rate of greater than about 



the energy4evelj>£Ae lowest triplet excited state of 
the host material is louver tha/i the energy level of the lowest triplet excited state of 
the organometallic cor 



>^er tlrap 
Dmpoynd. 
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13. The organic light emitting device of qlain/4, wherein the emissive layer further 
comprises: 

a host material having a lowest jriplit excited state having a first decay rate of less 



than about 1 per second; wherein 



/e oreanometallic compound is present as a 



guest material disperse! in the ho^ft material, the organometallic compound having 
a lowest triplet excited state haviiig a/radiative decay rate of greater than about 



iL 



IxlO 5 per secondhand wherein the energy level of the lowest triplet excited state of 



/ 



the host materia 
the organometal 



is lower thaiy the qnergy level of the lowest triplet excited state of 
ic compound. 



14. The organic light emitting device of claim wherein the emissive layer further 
comprises: 

a host material having aMowest triplet excited state haying a first decay rate of less 



\ 



than about 1 per second; where 
guest material dispersed in the 



n the org^ntSmetallic compound is present as a 
Jst material, the organometallic compound having 



lxl 0 5 pef'second/and wherein t 



a lowest triplet exck£d state ha zing a radiative decay rate of greater than about 



the host materia 
the organometa 



is lower than thex^nergy 
ic compound. 



e energy level of the lowest triplet excited state of 
f the lowest triplet excited state of 
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15. The organic light emitting device of claim 6, ji^erenKthe emissive layer further 



a first decay rate of less 




lxl 0 5 per second and wherein the energy level 



compnses: 

a host material having a lowest triplet^xcited state havii 
than about 1 per second; wherein / £he organ/metallic compound is present as a 
guest material dispersed in th^host matei^al, the organ/metallic compound having 
a lowest triplet excited st^te having a radiative decay A*ate of greater than about 

lowest triplet excited state of 
the host material is lower than the energy level of $ie lowest triplet excited state of 
the organometallic con lpound. 

16. The organic light emitting device of claim 7, ^herein the emissive layer further 
comprises: 

a host material having auowest triplet excited state having a first decay rate of less 

V / 

than about 1 per second; wherein the organometallic compound is present as a 

A / 

ed'iAtf 1 - ^ ' - 

a lowest triplet excited^taj^h^ving a radiative decay rate of greater than about 
lxlO 5 per se^pntfand' wherein th/ energy level of the lowest triplet excited state of 
the host material is lower thalb the energy level of the lowest triplet excited state of 



guest material dispersed' in the host material^thg.. 



l5metallic compound having 



the organometallic compoun< 



17. The organic light emitting dbvidte of claim ^, wjafcrein the emissive layer further 
comprises: V / 
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a host material having a lowest triplet excited state having a first decay rate of less 

z 

i 
t 

than about 1 per second; wherein the organometallic compound is present as a 
guest material dispersed in the host material, th^dr^arwmetallic compound having 
a lowest triplet excited state having a radiafiveydecay rate( of greater than about 
lxl 0 s per second and wherein the energy level of the lowest triplet excited state of 
the host material is lower than the energy lepel of the pwest triplet excited state of 
the organometallic compound/ 



18. The organic light emitting djevice ofyclaip 9, Nyherein the emissive layer further 
comprises: 

a host material having a lowest tfiplet excised state having a first decay rate of less 

than about 1 per second; wherein the organometallic compound is present as a 

I J 

guest material dispersed in the host material, the organometallic compound having 



/ 



a lowest triplet excited state having ^ radiative decay rate of greater than about 

"\$ nor oor»r\nr1 on^ *vh)&rei 



lxl 0 5 per second and wF^prein the 
the host material is lowe~ ^ 
the organometalttccompourid. 



level of the lowest triplet excited state of 
nergy level of the lowest triplet excited state of 



19. The organic light qmittins 
between the lowest triplet 



\ 



device of claim 1 0, wherein th^nergy difference 
excitedVstate of the orgjjndmetallic compound and a 
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corresponding relaxed stated of the organometallic compound has a corresponding 



wavelength of about 420 nm to 480 nm for blue fight emission. 



20. The organic light emitting device 
between the lowest triplet exci 
corresponding relaxed stated of the 




erein the energy difference 
ometallic compound and a 
metallid compound has a corresponding 



wavelength of about 480mm to 510 nntffor aqua-blue light emission 



21 . The organic light emitting device ot claim 10L wherein the host material has a 



/ 



bandgap with an ener \y difference corresponding to about 470 nm and the 
organometallic compound has a lowest tripley excited state at an energy level at 
about 450 nm. 



22. The organic light emitting device of claim 1 6, whgrein the host material is an 



/ 



electron transport layer 



23. The organic lighy^prftting device of claim 10, wherein the host material conducts 
electrons priffiarily through hole transmission. 



24. The organic /light emitting device of claim 10J, wherein the ratio of the host material 
and organometallic compound decaj\rates is at least about/l:1000 to about 5:1000. 




25. The organ: c light errptting device of claim 1 0^, wherein the host material is TPD. 
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/ 



26. The organic light emitting device of claim 10, wherein a plurality of 
organometallic compounds are dispersed in tMe host material. 



27. 




An organometallic compound comprising. 

a heavy transition metal tha^produces aiv efficient phosphorescent emission at 
room temperature from admixture of mep^to-ligand charge transfer and 7t - it* ligand 
states; 

at least one mono-anionic, bidentate, jfc^rbon-coordination ligand bound to the 
heavy transition metal, wherein the $ least one mono-anionic, bidentate, carbon- 
coordination'ligand is substituted ^ith at least one of an electron donating 
substituen/and an electron withdrawing substituent, wherein the at least one of an 
electron/donating substituent and an electron withdrawing substituent shifts the 
emission, relative to an un-substituted mono-anionic, bidentate, carbon- 
coordination ligand, to eithpj the blue, green or red^region of the visible spectrum; 
and J 

at lqast one non-mo^o-dr^onic, bidentate, carbon-coordination ligand bound to the 
hea^y irarfsftion metal, A^herein the at least one non-mono-anionic, bidentate, 
carboh-coordination li ipnd causes the emission to have a well defined vibronic 
structure. 



28. The organometallic compounds" claim\27, wherein the heavy transition metal is 
selected from the grc up consisl ing of Os, Ir, Pt and Au. 
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29. An organometallic compound comprising: 
a heavy transition metal; 

at least one mono-anionic/bi4fen|ate, carbon-coordination ligand bound to the 
heavy transition metal; and 

/ . . 

at least one non-mono-anionic, pidentate, carbon-coordination ligand bound to the 
heavy transition metal, wherein the organometallic compound has a chemical 
structure represented by /formula selected form the group consisting of: 




R=Ph 
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30. An organometallic compound comprising: 
a heavy transition met^l; /j 

at least one mono-anicinic, bidentate, carbon-coordination ligand bound to the 



heavy transition metal 



/ 



/ 



f and 



at least one non-mono -anionic, bidentate, carbon-coordination ligand bound to the 
heavy transition/meta , w lerein the organometallic compound has a chemical 
structure represented by the following formula: 





